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nj- ^-bI Aj^eflo^ o.^ zj ^ flfe *}i<g ^(Extensible 

Markup Language, XML°1 7l«_> #3 a^** g ^6fl g£ %<L3-, 

7 ] in}- Aj^tfl-^, vil^^a. ^-«l7> *14l^r-b CLKCommand Line Interface) 
^^]# XMLCExtensible Markup Language)^. S^tb XML ^ #7l XML H^-fr 

^Eflo) iflH. ^S^fSS ^"71 XML # 

^H, ^71 v-iim^a ^oflTfl ^ 7>^t.> CLI ^<H^ ^^-o.^ ^«r*Rr ^ ^ 

£ 1 
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{XML based network management system and method for configuration management of 
heterogeneous network devices} 

= 2^ £ 1<^1 ^ ^ ^B^lol^^ #Aj| ii^^fe 

£3^£ l<>fl 5L^£ XML ^#3}^ ^Sl- iL<^7l ^tr SL^l^. 

£ 4^ CLI ^*g<^ Q ^, ^"71 CLI ^<H«- XML S^tr ^ <i« 

£ 5^r -& 4^- CLI ^<H^ « 0 V«^ ^<5}7l ^tr 5^14. 

£ 7^ CLI ^slsf ^ #^5r€ CLI ^^^1:^ -g- *r€- 

100 : D o v ^ 110 : XML 

120 : ^ <£t\$]o]^ 130 : XML 
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140 : CLI ^^°] 160 : 

170 : TELNET 

^-£X|z] ^ <a]i^ ^(Extensible Markup Language, °1*> XML°lsf ^^r) ?1 

<w> vilE^a. 7$-v]d\] ^ ^i#*>7l ^ «o>^iL3.ir SNMP(Simple Network 

Management Protocol), C0PS(Common Object Policy Service) ^4 
7>xl « 0 V^o] oicf. SNMP^r tiUE^ 7i^>JI ol«fl*>7l 4=|£ ^If^l^ Sti^ 
q-, 2)5- s.c>) ^-^-sfl^lJL vflE^a. ^aj ^iL(pol icy information)^-^ 

tflH^H. ^V)o\] ^^*>7H1^ ^M^lTfl ^*>JI iL^^ 7l^ol xi}^ r£%o] ojcf 

C0PS SSEff ^-4*>7l ^«fl IETF( Internet Engineering Task Force) °1M 

*fl<?>£ ^li« ^-wlo!] ^^§>7l ^*fl, S 

7fl^l^^^ pflAl^l 7^^. zl&K, ^-al-i.^. COPS SS£t tfl^ 

SNMP1- ^l^*>i 5^. 
<15> uVig, ^-til* ^5^s:>7l TELNET 7}*V2) CLI (Command 
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Line Interface)^, 7\*\ M *»H^I 4^*rJl SflU. 34! 7># tf<8 

#4. 44*1, cfltq-^o) p o v 3.3 Al^^l-^ 4347] TELNET £S£ 

#3. ^HH $4? * 3, ^ ^» CLI ^<H*5L #^*Hr 

y] cflov^ ^4-2. 5a4. ^34 °1 7 ^ CLI 7)4^ 4 43 ^ 

^Ji* SSZL^ CLI ^^^S. ^44^r U-^V-i- Sl^l , ^ 43 

iEE^olo] a^ZL^ol CLI ^?H1 ^S\S= 7HJ1 $14. 44*1, 

#43 Cooperating system)7> ^elH^^r % + , sfl# CLI i£4 

« 4^471 ^*fl 4 43 Al^Bfl^- ^sflo) 4^ £-*fl7r ^>$*>7fl =14. n 

£\H.3., <>14 ^ 4^ ^*>Ji, CLI 714 4 43 o.^ 44*1 

°l^-^-7} sj-^r 7l#^j 4*)11 

ae> a- 4^0] o!^jl4 4^ 7l#^ 4^1^-, 4^ XML ^#^4, XML ^# 

^dt^ 44» 444°} #344 CLI ^4€-§: 4 4s] ^iLJ=*fl43 

ss-n^oi cli ##34 4-£.s.*l, CLI 44 4 4b] -B-^l a. 

^ o. ^AVA] 2j ^ ol^ nj-^^ X\+*$ * 4^Rr3l a!4. 

<17> 4 4^0] 4^ 4€- 4^4 4^1^, 44 4*S4 44 

^4 ssn^f 7lft> %ft^3. S}^ ^ xi^ 7|^D^)t 4^4^ &4. 

<18> 444 44 o]^7l 4 ^ofl 44 4 43 4^£r, 4«14 

444^ CLI (Command Line Interface) XMLCExtensible Markup 
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Language)^ S.^ XML g XML — *M ^ & 

g-fsY ^V7l XML ^#^^1^1 ^*H, ^1^3. ^"WHlTfl 

7>^*> CLI # ^ ^E^lol^l- i^-s>fe ^^r ^ 

<19> °1^7l ^r<*l £ M^ofl nj- ^ « 0 V«^, (a) HU^)=L 

7} *l^Hr CLI (Command Line Interface) XML(Extensible Markup 

Language)^ XHtr XML ; ^ (b) XML M3-§: 1=3 ^ 

o) ^w. t^*V * , ^-71 XML ^#^°fl7fl <?l*r» ^W^, 

^"71 MlS^a. ^-til^lTfl ^ 7>^*> CLI ^3<H^ £3r*Kr ^^11- i^-^m 

<20> w}^-3itV ^aHH] sa<^, (b) #31^ (b-1) ^"71 XML ^#3}-8r J=3 ^EflS] 

a o v 7 ] vfl«. 7}S ^£5 «l^Hr #31 ; (b-2) ^"71 XML «^H1 4^33 ^7>1- 

^"71 XML ^"71 CLI ^Wtt #7fl; (b-3) ^«r£ 

^-71 CLI ^^-M ^71 MlM^S ^aHlTfl #4^Hr #31; ^ (b-4) CLI 
^^^#^1 ^ ^ ^-7> ?g^S ^*Rr #« 3* ^K 1 °. 

<2i> ^HH, ^Jf^ J£^* wV^-^tr ^Hl °ll ^ 

<22> £ ^. y>ai-3ifV ^X|oflofl rcf^. nj- ^.^ Alitfl(ioo)^ •ar^-HS.^i , °o v 

^lE^l ol^(i20)l- ol-g-^H n o v ^ ^1^^(100)^: ^*Kr y o v ^, ^ D o v ^ *1 
^(lOO)^ vi}E^32fo^ ^7fl« Ji^^i ^^r. 
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1020020078703 M °^> : 2002/12/31 

:23 > £ l-g- %V2:s}^ , ^ #3 Al^(100)£r X-CLI ^lEi^o^l- nj- ^ ^lE^H^ 

(120)S A>-g-*H XML ^#^(110)* ^lfi-ejofl ^fl^tf. XML «^(110)£r MlS^H 
^wl7> *13l*Hfr CLI ^^^^ XMLS. X^tr ^ 71^8: #«1°1M 

^17171 ^*fl ^IL*V CLI ^^^1-^1 ^^7417} 7l^5l<^ $1^. o] ^^(no)^ 
^Eflo] 7^^(130)5. * ; t£ ^ ^E^H^^OHH ^5} 

D o v ^3 ^l^^(100)ol ^Bl <?1E-HH^( 120)1- °l-£-*M XML 
(130)ofl7ll *fl# <?l*>-& ^^>7ll 5]*i, ^-71 *«^(130)£r W=$3. ^1 (160H1 ^ 
CLI ^igo^ ^cljl 1-^1 5}- si CLI ^oWUOH^n ^ 

A. ^°1, CLI -£-^1 #^3^ J f^-* XML ^#^(110HeHr ^^(file) 

^E|*V 3=), o]§- CLI ^Wfe A^^W 51^, ^Sl 

S^H# CLI ^^^-S^f Bi «1 ^*f3 ^ $X?)} ^t}. 

<24> CLI ^^°1-i-(140)^ D o V ^ <y Ei 5fl o]^( 120)1- ^#*>^ 1-11^^3 

(160)^11 7fl ^slt}-. ^ ^ ^1^^(100)^1- 3 ^1(160)^- D d" #3 $13*11 

ol^(120H 2}*ll TELNET 9!^(170)^- ^f-SfM n^^Hl , 

-g- ^s^>7l -^^1 £S£fSr TELNET ^HlS. ^(secure shell ; SSH) 

vflH^a. ^>til(i60)ofl tflsfl 7}# E-lol ^(virtual terminal) 7l^* ^SHr 

<25> £ 2 ^ £ H ^ olE^i 01^(120)^1 ^Ml UL^fe JE^t}. 

£ 21 ^s}^ , # #3 ^lEi3E)l ol^(i20)^ XML ^-^71 (XML parser ; 121), l-els^l 
(materializer ; 122), ^ ^ E| 7l (connect ion manager ; 123), ^ &^7] 
(result processor ; 124)5. n 2 -^^^-. 
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^26> XML ^M(121)^r XML ^#^(110)* 415L5H Q^JL, M&1 ^Efl^ xfl^- 

^2:(130)sL £«r*Hr #35*71(122)^ ^«r£ XML M^(130) 

oil 91*}% #^*V^ CLI €«r*Rr(^. -i-eWRr) ^^Sr 

^5171(123)^ CLI ^^^#(140)* iflS$|=l # w l (160)41 711 #^Rr 

~LB\JL, ^71(124)^ CLI ^<H#(140)S] ^ ^41- 

CLI ^^^(140)^1 ^/^*fl o^«-l. &$Z}7]^, *r<8 ^S^B] <2* 

< 27 > 5L 3^ 51 1^1 H^l€ XML ^#^(110)^1 ^ ^^71 ^tr H^S., 

^41 XML ^1-^(110)^: XML DTD(Document Type Declarat ion)# 

o}^}<^ 7l^^cf. DTD^r XML BflZL(tag)^ -^H^h *fl^ ^ 

(attribute)^ , ^ 341 DTD^r XML «^(110)sl -g-^ 

* ELEMENT Bfln, ATTLIST tflZL, CDATA Bfln, ^ #IMPLIED n=L3.*\ 71^*4. 

<28> ELEMENT $\-L^, XML -£-aN <cli> EflZL7> <r 3}*r, ^ < 

Cli> EflZL7l- 0711 Ol^l-o, <cH> EflZLl- 1M714, €"*r^ HH^S ^ $1 

<29> ATTLIST EflzL^ <cli> n=L£\ c-fl a>^-^4. ATTLIST Bflnofl 2]*fl 

^Alsl^ <cli> tag, promptl, prompt2, command, errorstr, 

always, a input, ^ a input response -f-°l ^l^r. 
<30> CDATA^r ^ ^ °1 &-jr 7}$^ ^^JL , #IMPLIED5L ^^#-8: 

49 «M ^ 5^ ^-8: M-Bl-vflrf. £ 34H, always $\=L$) #IMPLIED cfl^l °1<2 

^-f , sfl^ &°l 41^ ^(default value)°-5>| A>-g-^i4. ^, < c li> Efln 
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ol-g-Al *fl# ^ 3<H^*1 &J1^, *fl^ vfl^ 7>^^tf. < 

Cli> BflZL7> ^« «^ 

3i> tag^r M ^ <cli> Efl^l* ^t*fl W ^t^>S °lr 

o^e-| 7flSl <cli> ^7> ^fl^ nfl, o]^ S.^ EflZL* ^t*Rr ^1 

Aj-g-^tf. command^ ^*fl CLI ^*8<H» i-N^l promptly command ^ 

s$ ^a]£ CLI ^^<^1- £**M $\n Sf5E ^}<ii* MlM^a. ^1 

(160)^ 7># eW^(170) ^WH^r 31 a>-§-^^ ^o]tq-. prompt2^- CLI 

# <^$. ^ l f HE 7 } i*|S$|a ^1(160)^ 7}-tf BM^(170) 
q-El-i+o> §>^1# ^Al^Vfe c-fl AV-g-^cV. errorstr^r CLI <r*8tr ^47} ^sfl 
<y vflE^a. ^-a] (160)^1 7># EH^(170) ^Hl ^ ^-7}<lol ^ 

# ^Al^ dl A}-g-£H, Ol 4=^ ^ ol-g-^><^ 7 flf ^ CLI ^<H3 tfltb ^ 

^/^^fl ^ always^ CLI ^^7} ^sfl*}^ 

3* , € CLI ^<>m ^<8^ *rVi*l^ 43*Hr 31 ^>-§-^4. * 

<H, always 4^5] true*?} « CLI ^<Hfe ol^H CLI ^^2] 

^ Aj^-ol^ Aluflo]^ ##BjM ^«g^tf. ZL€\JL, false^ ^-f^, °1 *H 

^r*J^ CLI ^<H*°1 2.^- Aj^o.^. ^r*3£ ^-f^ ^r*3^4. °1 always ^ 

^ 7]^- #0.3. false #-8: 7>^14. 
<32> o] sqofls., av 7 ] ^s-o] s.Jf <cli> EflzL#.^^ ZLf-sl- EflZi( P ure 

aggregation tag)e| 4^, PAT^i ^ n#2r EflZL^, *fl# ^fl^l 3 
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£ 4fe CLI <H ^1(112) ^, ^-71 CLI ^<H» XML ^€^(110)^51 g.^ 

t& <H oil (113)1- ii 0 ^^ 5^*1^. S. 41- ^S^S, £ 4^1 CLI ^^^(112) 

£r Cisco Systems, Inc. 3 PECProvider Edge) el-f^W BGPCBorder Gateway Protocol) 

7]*g~& -g^^Hr ^ ^H^K °1 CLI ^<>m o l <H« 7\W*\SL£. 

<« lr<H, address-family ipv4 vrf VRF-SEOUL^r ^ ^^^r, ^ ^ 
router bgp 555557}- ^3*1 ^ ^ 31^3 * 

^jg. ^3 ^^(hierarchical dependency)^ tr^r. 3^3:, ^ ^^^7> ^«Bs]4 

^^(result dependency)^ 5}- *r^. °>^r 3 , router bgp 55555 ^°H>M 55555 

^-o. router bgp ^o}ofl cfl*V ^(argument )<?} ^ SaMl , °1 

°1*>7> ^af ^ ^ o. router bgp t^o^ ^ <^7}2l- <^<H3 ^ 

Jf Tjoil ^4^o] ^-^^r}7fl ^cf. ^5} ^^-i- Sl*> (argument dependency ) °1 

5> u}e^, £ ^^a^ £ 3^1^ ^A]^ XML ^#3i(110)^ £-^-§; ^l-g^M ^1°+ 

^-gr CLI ^<H1:°1 7>^1J1 $Jt^ 31^3 o]*} *J ^ f^°ll ^ 

vfl-g-g- XML 7l#*Vt}-. £ 3<>11^ aflA^ XML «^(110)3 e^S. *H 
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, £ <H 5=*m CLI ^<H(112)# XML ^W%SL£. 3£^}7fl s)^ #S«1Jl 1134 

<36> CLI ^<H3 ##^^r <cli> EflZL# Stf ^*fl 7l#^4. # 

ol, ojo^o^ CLI i^o^] CLI ^3°l*r, *K1^8: £^*Rr CLI *%%*\7\ 

*1 #e1^€ *r SU, ^-i- 5LW^ CLI ^^^7> Aj^^o.** ^sq*] ejro. 

SZLefl^ ^^oflA^ 5*4<|Kcompile)4 7fl^ c >M, n ^ 3*1 ^ 

^oH^ SSZL^ (execution) 4 ^§-tb 7fl^ol^- ^- ^ £>4. 4^°fl 

tfl*lM*r s. 51- ^a^H °}$\«\}*\ ^€ 

<37> CLI ^<H^ 9J4 ^^o. command 4=-^ #6j| $S *1 9J4^ 

6fl ct)§() a^^cf. o] o]x\x%°- ^*- > x-CLI API (Application Programming 

Interface)^ XML ^#^(110H ^SLsW *N€ XML «^(130)ofl 

<*1*H ^*fl cfl^l^. ^7}7> ^^*>7fl ^£14 CLI 
^ l-B^Sl- € ^ &7ll £4. 
<38> CLI 44 iMr^^r <cli> ^fl^ errorstr ^H§4 always ^r^Hl ^^fl 

S^€4. ^£ #344 CLI ^3<H4 *r«9 
44^1 errorstr ^<H ^44 ^4 33^3- 4^44), *r<8 

5]^ CLI ^<Hlr£r, always ^ *JM true^ *m44. 44 4tr 

it} ^Hltt 5- 6* 4^14 ^o]rl-. 

<39> £ 5tt -g- 4€- CLI ^4^1 1-33- y o V ^# ^^*>7l 4tb 51^14. £ 

i^-tgofl cc}-^. CLI ^<H4 1-5] 3- 4*^, S. 2<*fl £.44 n 0 > ^-b! 61^3^01^(120)^ 1 
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^7} (122)°fl 4*fl4, 451^4 *§44 4444 Slfe XML ^ 

#3(130)4, M3i(130W ^4 *!*r* 4*fl, #43-^ CLI ^4 

4€^(140)» '3444 €4. *eJiJ-€ CLI *3^4 44^(140)^ 4-§"4 4£ 4*<H1 

4*fl £444 44. 

40> #3$-* ^44^ 444 XML ^#34 CLI ^4l"4 ^BflS ^4 

4^1(141), 4 4^4 ^-(142)71- ^444. ^ t^i 44^: *M IcJE-Croot 

node)4 Sfl^Kr <cli> 4^-7} PAT71- 4^4, o]^> 7 > ^.2.4 <cli> 4^-44 «^^-« £ 

A>*lcf. ^3)-, ol^>7> 4^-4 4^°14, 441"4 ^(142)» 44 ^-fi-fc 447> 

^•(142) 44 ^44^r4* ^444. 34 €4, 447} ^(142) 44 ^44^r ^4 

^ sfl^ oit>}# < c ii> Eflncfl 4-8-4-4 #44-3:4. 44 4£r ^ ™^ ^-^ 

44 #44-7} 4, Tsl S.€- 44 i^E.(child node) 1:44 44 # 

34 44* *fl44£.3. 4-8-4-4 €4. 
<4i> l-Bis}- 444 ^-g-oj ^^-^ ^4^ 4 4, lcH.7} PATS. 4^34, 4 

a] ^nso] tH #34^fi 7}^44 restart :S X44 44^4 #7l 44* 

c}4 ^344. 44 4^ #51 44* £ 44 1534 4 -§"4 44xr £ 54 1434 £ 

4. 

<42> ov^aI 4*34 44 44, ^44 4-E- CLI ^44 #^4 4^£r, XML «i€ 

3(110)4 44 ^44^ CLI ^4*44 ^^Hr SE] *|44 7^4 444* 
44 CLI ^4 44 44^.5- ^4:44. ^34, 444 4^4 44 44 44 CLI 
135347} ^4 SLit 4444 4^, 31^4^5. 444 44^ 4^4*£ =t444 & 
44 44. 444, 4^44^ 4444 *7l 447> 444 CLI ^4-1- 44 ^ 
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7> ^-^Siq-. o] ^SflA]^ «-7l JfJE. IcE. 

5 ^-o.^ cj-g-wi ^*(| ^(sibling node)7> ^tf. £ 5°11 ir^M CLI ^ 

CLI ^<H( 140)2} <^*8 £4. 

^r*3 43 -fr if£^i, £ 2<^1 ^^71(123)^1 ^«fl ^33* 

€ <M CLI ^^^#(140)^»1 vim^a. ^1(160 Hi #^3^ ^HM 

< 44 > £ 6# ^S^, ^ ^^71(123)^ ^ failed ^ falseS ^rl:^ ^Jl 

, ^ i ^1 CLI ^3<H ^ ^ ^ ^ 

(1201 #741). ZL^Jl uH i7V 0*1*1 ^^-» ^^(1202 #741). 

<45> 1202 1&7|H*13 #1 ^4, i 7 > 0°!^ CLI ^^^#2] , i7> 0°1 

o>u)^ i7> 0°1 oV^d ^(^T, i7> -frjLl* ^3<H# 7>e]7l^ ^-<£) ^*L» 1^4 *>*J1 
^ ^-ag^Vc)-. ol-f. ^sfl, 1201 #74HH failed false* 

=L$\S. §V JL 5^*1 o4^-7> #^4(1203 #741). 

<46> 1203 #74H*|2l ^4. 1201 #74HH failed &°1 false* ntfl 

3. $-x]*}JL ^m^a. (160)3.^-3 promptl 4=^ #£.3. ^1€ Sfll 

£-7}<iol ^€ nfl^l Cfl7ltt^(1204 #741). °1<>H, ^ £fSI S^VI 6 ! 
# CLI ^^^(140)* CLI ^^(140)2] ^b)-!- ^^^4(1205 # 

741). ZLE|uI M-a^ , 1-11 ^] (160)7} ^7} °g^^r .Sl^V^I ^-t-(^, ainput ^ 

Stol i4U=$|=l #Hl(i60)SL^-Ei ^35^1 *^^4(1206 #741). 
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-47> 1206 #3HH^ ^ ^4, e ^3 #wl(160)7V ^7} °g^^r -2.^-^ ^ 

^g-ttl (160)^11 XI ^7} <a^_os» ainput response ^ ^1^1 ^Vl* # 

^^(1207 =1^. 1206 #1 34, MUMS. #Hl(160)7> ^7} <3 

^ J1^}*1 .e^r 3* , CLI *8*§<H^ ^^^1 ^Sl&^*l <>W^. M1S$]=1 

#Hl(160)S-M errorstr ^ ^3 5^*1 c^)7> ^^^(1208 #7fl). 

<48> 1208 #3HH£) 14, CLI <3^<H^ ^r s S°fl Afl-7> ^^St^, failed ^ 

^ trueS- ^tr4. ^ZL, 1208 ^ ^4, CLI ^<H^ ^ S 2H1 5. 

=-7]- Q9);<L#, failed £^ ^Eflsq. CLI ^<H(140)3 ^r*3 ^^W^l £-71 

^^(BTEF)l- 3^^(1210 #7fl). 
<49> 1210 T&n<q*\ failed #E|j<4 CLI (140)3 ^ ^3flX| ^7} 

^^1(BTEF)S1 1-4, failed ^ 3JM true^JL, CLI ^^(140)3 ^ 

*7l ^^1(BTEF)7> Q$\ &Sr 7}*]±= ^-f , CLI (140)3 ^ 3*1 

(BTEF)» i 41 ^^al, 1202 ^TflS 511-^4(1211 #3)). 3^3, 1210 ^HH^ 
3^ 14, failed true^Jl, CLI ^*g<H (140)3 ^ ^2fl*13 *7l 3*1 

(BTEF)7> 03 ^Jt-gr 7}*1*1 3*, A^r # CLI ^<>13 ^i^(NEXT)* i 

ofl T^SJ-JL, 1202 ^TllS £H-^4(1211 #7fl). 
< 50 > £. 7^ CLI *8^<H3 -§-33- ^ #sl2l-€ CLI ^<Hl-3 *r<SH 

nj- &?J\ A] ^(100)3 Zj- -=P-^ -S-^-l-ol S.#5lTr 4^ J^^M 3 ^ £^<>13-. 
<5i> £ 7 ^ -g- ^ofl tcfa. ^-sl a] i^j (100)41^ ^3)3^ n o v 

4^ olE^l 01 ^( 120)1- ^ XML ^1-^(110)1: S.^-*>7l ^tb ^Sj-fe 3-^, 
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XML «3(110W tfl«fl °AA% ^It^Hr 43, % #3S?-€ CLI ^^^(140)1- 

<52> XML ^#^(110)^: CLI ^^^(140)S. #elS|- *Rr 43£r 0 l^°1*l7l 

"o V ^3 ^1^511 o]i(i20)^ #e|5|-7l(122)ofl 2l*fl oj-^^^lcf. 

Ol^- # #5} Al^^dQO)^ Z}- ^ A^l-O] CLI ^<H4 -i-elSfl- ^*}J! ( 

%?]s\-& CLI «fl ^ JL#£|^r*l» 4^-4 ^4. 

<53> ^-^1 Al^Efl(100)^-S.-^-Bi XML ^#^(110)^1 Cfl^fl 3*11 -2-^7> ^ 3 ^ 

, ^-71 3*11 ^ 9JE^1 01^(120)1- **fl XML ^71(121)3. XML 

^71(121)^ XML ^#^(110)-^ MBl ^EflSl ^ 7>JL ^=(130)3 *H-E-^ 
el] 3^*V^, XML «^(110H *1l2.eH 3^35^* D o v ^3 Si 3*1 120)1- * 
*11 t# ^ ^1^^(100)^1711 ^*Vt}-. 
<54> t£ Alit^(ioo)^: ^ ^ °J^5H°1^(120)» -g-^11 XML ^#5Hl7ll Q*}^ ?A 

^VZL, ^ #el ^]E^1 ol^(i20)^- °J7># 7\ ^H?H #e|Sl-7l(122)ofl7ll 

# Si 31-71 (122)^ XML ^#^(130 Hi CLI £^>^( 

a, ^-slsj.^) ol ufl , nj- ^el Al^BflQOOH ^ ^Sl ol^Bflol^ 

(120)# 3§-n #Bl« CLI ^^ofl tfltV Jfi-^^Tfl 3^, 1-5121-71(122)^ # 

Bl5l-7> ^ ^^el7l(123)<Hl7ll A^-^Tfl ^t}. 

< 55 > ^ *1e}7l(123)^- lei 5^-71 (122)3.^ <%n& A^-^l -g-#siW, IrelsHS 

CLI ^^<^lr(140)* tHJ=$|3. (160Hl7fl ^l(160)^r CLI ^ ^ 

^€-(140)^1 ^ ^ ^71(124)^1711 £-*M 

(124)^ ^-71 ^ ^-^Hl -g-^flAi CLI ^SoHlrC 140)^1 ^<$M ^31^*1 ^*l3Hr 
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-g^ W . he]JL, ^^^1- ^^e|7l(123)^7fl ^fHr^r. ^^^^71(123)^ 
^B^sj. ^71(124)3.^3 e^^H -§-#*iH CLI *33°1*(140)3 4 

^iL# CLI W^Hr tfl^l, CLI ^^^7> 7^1n Tflf^ ^£1 € 

^ aJ-c - XML ^#3* °1# CLI ^^5L # ^e] i5 

S3H7} CLI &^o\] ^3*1 0S7> ^^IH^^S 

7}-a]^ # ^ £>t}-. ZLS^S-S., SNMPCSimple Network Management Protocol), COPSCCommon 
Object Policy Service) ^ *>-8-*Hr M|S*|=L ^lH <fl*M=. 

CLI 71^ ^ #3 *\ + ^% -g.oi§>7fl ^ $JtJi ( # 3 ^^Tfl ^ SID] 

01^^ ^ 01^ $]o]b\7} x\ #s] ^ 71^-^1* i^tr4. 34f37> 

^ 01 ^ 71^-nfl^^ ofl S ±- ROM, RAM, CD-ROM, *}7) #3.3*1^3., M°13 7-] 

X\^6\] ^S\o], -g-#« 0 >^°.3. 3*37} H* ^ $Jl^ 2£S 7-^S|ZL ^ 
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ofl o\Z\^ t nflS-SH XML ^l^^r, XML 7 dt€ °J^>» #3 

CLKCommand Line Interface) *1» HUM 3. #«W>H 3«l * 
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vflefla #*]7\ *)Q?>}^ CLI (Command Line Interface) ^^^^ 
XMLCExtensible Markup Language)^. S.^tr XML ^ 

xml Ee) ^ ^«-tr ^, #7l XML ^€ 

31 ofl 711 oi*}» ^^H, A o v ?l i-flS^-SL ^loflTfl 7>^tr CLI 3 

2] 

XML ^«3l* ^ ^Bfl^ ^v 7l xfly ^ ^^Kr XML ^M; 

>*7l XML ^«^H1 *l7>* ^"71 XML #7l CLI 

x^igo^ ^0.3. 

#71 CLI ^<^« A oM u1lM^3L ^l<^7fl ^«Hr ^ *l37l; * 
#71 CLI ^«^t5l ^r*3 ^/^*fl ^ ^ ^7> ^iL* ^*Rr 
A ^7l« 3L^>fe ^-^^-S. ^ # #3 

3] 

^1 1 $i°l^, 

#71 ^ ^ ^E^H^ X-CLI <?]Bi3llo-|iOl ^ ^ ^3 
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[^T 1 * 4] 

A l % >0 fl &°H, 

#71 "J- ^-HH^ #7l #«lfe, #7l uliE^a. tfl*fl 7} 

# (virtual terminal) 7]** afl^SHr S^t* ^ 

5] 

^i i %hi 5A°h, 

#71 XML XML ^« ^#*Kr efl^ ^ ^ 

cg^).^. xHl A>^-£l^ DTD(Document Type Declaration)!- <>l-8-«H 7 1#^^ — 

[^T 1 * 6] 

*11 5 %H1 #71 XML 

#71 XML €-*H CLI Efln7V t-M^ ^ fl^fe 34, ^ CLI Efln7> S>3 CLI 
^ ^7><1 t\]o)B\Mr <r ^14^ 3* M-^71 W ^11 1 ^ 

#71 CLI EflrL^l 3*1 ^tr 211 2 Bfln; 

#71 211 2 BflZLofl Sl^fl ^A^fe Sfl^ ^ol ^><I CflolEi* 7>^ M-B^tfl^ 

211 3 Bflzi; ^ 

#71 211 2 HflZLofl o^^fl ^ 5>}-g~g- q-El-^^ ^1 4 Bfl 
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[3^* 7] 

*H 6 *<H &<H*1, ^"71 *ll 2 EflZLofl o^^fl #7l CLI BflZLSl ^-$r, 

4^ 7fl5l CLI BflZL7> f^li ^fl^ nfl ^ BflZL* #t*V7l tb *H 1 I 

#7l CLI ^<H«- ^H}ifl7l 2 

#7l 211 2 4pj &°.5L #7l CLI ^^<H1- ^^>7l ^*fl *fl*3" Hf^S 

#7l ^E^iEi #^0] 7 p o > #ofl 71 fl* ^ 3 ^1 

#7l CLI ^<H* 3 ^"7) % 7 ] 7># Bi^^ # 

#7l CLI ^ ^47> ^3flo^ 30. #71 MlIL^a. #t>l£] #71 7># B\ 

^ ^7><lol a Al £1^X11- tgAl-&H f #71 CLI ^^S] ^r*$*\] tfl^ 

CLI ^o]^ ^ CLI ^<H# 3^*1 ^^r* 4^*>7l 

^11 6 iWfe ^ *m ^ #3 Al^efl. 

8] 

2)1 7 %H1 

#71 CLI 31^ ^lr 0 l 2-¥ ^£ CLI no.^, #7l EflzLofl *>fl CLI 

EflzLlrol ^ s) -i-slS}-€ ^"r ^-f-^- Eflzi(pure aggregation tag) 91 ^ 
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9] 

(a) vilE^Ja. #«l7> *l^rfe CLI (Command Line Interface) ^^^^ ^-8: 
XML (Extensible Markup Language)^. X^tr XML ¥^*Hr #31; ^ 

(b) ^7) XML 15] vflJf ^^SS. €«rtr ^«r€ #7l XML 
^l-^^Tfl o]^>l- ^^*>^, s&7] 111^3 ^HlTfl CLI 

10] 

9 %H1 5a°H, #71 (b) #31^- 
(b-1) ^71 XML SB] ^<2] #7l iflJf x>H #^Kr #31; 

(b-2) ^«r^ ^71 XML «^H1 #7l XML A oM 

CLI ^^s. ta^Kr #31; 

(b-3) #^ ^7} CLI ^^-i-a- #7l iflmfla. ^-tiiofl^i ^-741; ^ 

(b-4) #7l CLI ^^^1:^ ^ ^/^sfl <^ ^ ^Jif ^*Kr 

^« i^*Hr 7A-2r ^ H o V ^. 

11] 

^ 9 *M 91°]*), 

^7} ^ ^Ei^H^^ X-CLI ^iH-^lol^ol ^ S-^O.^. ^ nj- ^ 

12] 
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^- E^l ^(virtual terminal) 7)^ Xl^Kr HSlft **fl Si^fe ^ *3-2.3. 
13] 

Xl 9 *M 5fl<H*1, 

^-71 XML XML Sr^S ^*Hr Eflu^ 4^4, *fl^ Bflu^ ^« ^4 

<g§}^ cfl a>^-s]^ DTDCDocument Type Declaration)* <>l-g-*M 7l#£]^ ^ °- 

14] 

Xl 13 %H1 5ft°H, -8-71 XML ^#^^r, 

^7] XML CLI HflZ17> M-E}-^ ^ S^fe ^sz}-, sfl^ CLI $\=L7\ CLI 

BflZL SE^r ^-7><i nflolEil- ^ 53* i-M^l W Xl 1 ^=L\ 

^"71 CLI EflzL^l 4Md-a- ^^l*>7l 3tr Xl 2 Bfln; 

^>7l Xl 2 EflZLofl ^ «fl^ 4=^0] 3MEi« 7^* M"^iflfe 

XI 3 Hfl^.; ^ 
[^T 1 * 15] 

XI 14 %H1 5A°H, ^71 XI 2 EflZLofl sq*fl ^l^fe ^-71 CLI EflU^ ^"Sr, 

^ 7fl£] CLI Bfl^-7> ^g-Alofl nfl Sj-^J EflZLl- ^^*>7l tb Xl 1 ^! 
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#7l CLI ^^^» ^*I13^-S q-Bfifl7l ^ *H 2 

^7} afl 2 4?$ ^-71 CLI ^<H# ^«fl ^ stas 

#7l CLI ^^^il- #**r<*l 3 #71 V-HJ=£|=L #«13 AJ. 7 ] 7 ^ Ein]^ 

#71 CLI ^ ^2fl<^ #71 V11H^3 #til^ 7 }.# E-l 

xi) ^ ^ofl olTg ^>^ol ^15^*11- ^l^H, #71 CLI ^^ol^l ^r*$o\] cfltb 
#^*Kr 5 £ 
o]# CLI ^^ol^l ^ CLI ^<^# n^^: ^£1*1 °1^-* ^31 *M 

^ 6 4^8 # 7 A^ ^8-2.3. ^ ^ y o^. 

[*J^# 16] 

*ll 15 %H1 ^^^i, 

#7l CLI BflnSl ^* 0 1 S.¥ CLI HflZL^, ^7l Bfln^l CLI 

BflZLl-ol ^-^r si #slsl-€ 9X^ tt^t ^IrSr Bfln(pure aggregation tag)^l 7 A^k 

17] 

*)1 10 *)1 15 5U°H. #7l (b-3) 

(b-3-1) #71 CLI ^^^^1 ^ ^*A» ^ 7^<L5L ^^*>ZL, 

^ il- l^Sf^ 33 CLI ^^^^ ^ ^^cr #31; 
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(b-3-2) #71 ^ i 7> ^-Jl*V ^^o]M. 7 }z\?)^ #71 tflMfli3. #Wl3.-»M 

(b-3-3) #7l £fEl #7l CLI ^^<H« #7l vilE^ja. #al 

ofl >ll #^Rr #31; ^ 

(b-3-4) #71 i-ll ]=3 3 #«17> ^7> -fi^fe &*>1* 

18] 

*ll 17 ^Hl 5^*1, #71 (b-4) #31 

(b-4-1) #71 CLI ^^1 ^4, £.^-7> ^-f #71 CLI 

^jrfll- q-El-ifl^- #7l 3M- <S3*Hr #31; ^ 

(b-4-2) #71 CLI 4^ #sfl# M-El-vflfe #71 SSI #Efl * #7l 

CLI ^r*3 ^sfl^l^l *7l 3*1# #JL*M, ^ ^ *r<8€ CLI ^<H^ 

#71 ^ #*>fe #311- ^8-2-3. ^ U Z #3 IHJ. 

[^^■# 19] 

*fl 9 %V ^} A 18 * # ^ #3gAl7l7l W 

H^j-g. 7l^*V ^^3. £l-g- ^ 7m nflSfl. 
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IS. 1] 



120 




i — 1 



.z. 

CLI 3 



—170 



— 1 60 



IS- 2] 



r 



120 



g5|^7| 



CiS *12|7| 



100 



^1 



110 



XML 



-121 



-1 22 



-1 23 



-124 
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<! ELEMENT cli 


{ # PCDATA I (Cli>*)> 




< ! ATTLIST Cli 






tag 


CDATA 


^IMPLIED 


promptl 


CDATA 


#IMPLIED 


prompt 2 


CDATA 


^IMPLIED 


command 


CDATA 


#IMPLIED 


errorstr 


CDATA 


#IMPLIED 


always 


(true | false) 


"false" 


ainput 


CDATA 


# IMPLIED 


ainputresponse 


CDATA 


#IMPLIED> 



15L 4] 

(conf ig) # router bgp 55555 

(config-router) # address-family ipv4 vrf VRF-SEOUL 
(config-router-af)# neighbor 203.255.25.15 remote-as 5555 
(config-router-af) # neighbor 203.255.25.15 activate 



^f 113 

<cli promptl="#" command="conf ig terminal" errorstr=" A "> 
<cli tag= // bgpl" promptl="#" 

command=" router bgp $asnum" errorstr=" A "> 
<cli> 

<cli tag="bgp2" prompt 1="#" 

command=" address- family ipv4 vrf $ vrf name" 
errorstr=" A "> 
<cli> 

<cli tag="bgp3" promptl="#" 

command= "neighbor $ipnl remote-as $nasnum" 

errorstr=" A// > 
</cli> 

<cli tag="bgp4" promptl="#" 

command= "neighbor $ipn2 activate" 
errorstr=" A "> 

</cli> 
</cli> 

<cli promptl="#" always="true" coraraand="exit"x/cli> 
</cli> 
</cli> 

<cli promptl= M #" always="true" command="exit"x/cli> 
</cli> 

<cli promptl="#" always="true" command="exit"x/cli> 
</cli> 
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[5- 5] 



140 



algorithm materialize(CU root_node) { j 
if ( root_node is not a PAT ) { 

if ( root_node needs an argument ) {/ 

if ( argument at the front of argument_queue 
is for the root_node ) { / 
argument = argument_queue.pop_front(); 
process(CLI, argument); 

} 

else { return: } 

} 

else { process (CLI): } 

} 

rGstsrt « 

for( i = 0; i < root_node.children_count(); ++i ) { 
materialize( root_node.child[ i ] ): 

} 

if ( root_node is PAT && 

argument at the front of argument_queue is for 
one of the children of root_node ) { 
goto restart; 

} 



I config terminal 



router bgp 55555 



[Neighbor 203.255.255.13 



r 



- | ad dress -family ipv4 vrf VRF-A-Seoul 
[Neighbor 203.255.255.13 remote-as 5555 



1 exit 



i exit 



143 
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